- 139 - 



CLAIMS 

What is claimed as new and useful is: 
\ 1. A bundle of synthetic fibers for transporting 

\ aqueous fluids comprising at least two fibers in a 
5 \ bundle, at least one of said two fibers having a non— 
Nround cross— section and a Single Fiber Bulk Factor 
greater than 4,0 and said bundle having 

\ (A) a Specif ic Volume greater than 4,0 cc/gm, 
\ (B) a MPFgxMPFsp greater than or equal to 3,0, 
10 \g) a MPFg greater than or equal to 0*14 

cG^{den*hr) • 

2. The Imndle of synthetic fibers of claim 1 having an 
average intfer— fiber capillary width of from 2 5 to 400 

15 microns. \ 

3. The bundle\>f synthetic fibers of claim 2 wherein 
the average inter-^ib6r I capillary width is from 60 to 
3 00 microns. V j 

2 0 / A\ 

4. The bundle <zSf ^ynthetic fibers of claim 3 wherein 

the average intei/— fyiber papillary width is from 100 to 
300 microns. / / \ \ 

25 5. The bundle of synthetic Vibers of claim 1 wherein 
the cross— section and the surfXpe composition of the 
fibers satisfy the inequality: cos(tfa))/d > 0.03 

dynes/den, \ 

wherein P is the perimeterNof the cross— section 

3 0 of the fiber, 7 is the surface tensiok of the liquid, 

(0a) is the advancing contact angle of ^he liquid 
measured on a flat surface made from theXsame material 
as the fiber and having the same surface t^atment and d 
is the denier of the fiber. \ 
35 \ 
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6. The bundle of syn'thetic fibers of claim 1 wherein 
said fibers have a lubricant coated thereon comprising 
9 0 weight percent water and 10 weight percent solids 

>inponent, said solids component comprising 10 weight 
pex^cent solution of poly [polyethyleneglycol (1400) 
terebhthalate] , 44.1 weight percent polyethylene glycol 
(400) \monolaurate, 44.1 weight percent polyethylene 
glycol \600) monolaxurate, and 1.8 weight percent 4— 
cetyl, 4-^thyl morpholinium ethosulfate. 

7. The bundle of synthetic fibers of claim 1 wherein 
said cross— sefction of -said fiber defines a first arm 
having a lengtlk^ greater than 4 0 microns. 



15 8. The bundle o^ synthetic fibers of claim 7 wherein 
said first arm has\a length greater than 100 microns. 



20 



9. The bundle of /feyiithfetic fibers of claim 1 wherein 
said Single Fiber /Bulkypactor is between 4.0 and 10.0. 

10. The bundle cjf sX^iith^tic fibers of claim 1 wherein 
said Specific VolW4 rs b^ween 4.0 and 10.0. 



25 



11. The bundle of syntheticX fibers of claim 10 wherein 
said Specific Volume is between 4 . 0 and 7.2. 



12. The bundle of synthetic fibeors of claim 1 wherein 
said ratio of said MPFg/MPFsp is g\eater than 5 

30 13. The bundle of synthetic fibers ^ claim 12 wherein 
said ratio of said MPF^/MPFgp. is great^ than 11. 



35 



14 . The bundle of synthetic fibers of cl\im 1 wherein 
said ratio of said MPFg/MPFsp is between 3 \nd about 28 
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15. The bundle of synthetic fibers of claim 1 wherein 
^said MPF3 is between 0,14 and 2.00 cc/(den*hr) . 

16\ The bundle of synthetic fibers of claim 15 wherein 
saidyMPFg is between 0.20 and 2.00 cc/(den*hr) . 

17. Tli^ bundle of synthetic fibers of claim 1 wherein 
said MPF^is greater than 0.20 cc/(den*hr) • 

10 18. The bundle of synthetic fibers of claim 1 wherein 
said fibers eXch have a denier between 15 and 250. 



15 



20 



25 



19. The bundle oX. synthetic fibers of claim 18 wherein 
said fibers each haVe a denier between 30 and 170. 



20. The bundle of synt 
said synthetic fibers c/ 
selected from the grou^ 
polypropylene , nylon 



(tLc/ fibers of claim 1 wherein 
ise a polymeric material 
sisting of polyester, 
lulose esters. 



21. The bundle of synthe^^4c fiibers of claim 2 0 wherein 
the polyester is a poly (ethylene terephthalate) having 
an inherent viscosity of between^ 0.6 to 0.9 measured in 
a 60/40 parts by weight solution V>f phenol/tetrachloro— 
ethane at 25 ®C and at a concentration of about 0.5 gram 
of polymer in 100 mL of the solvenn. 



30 



22, The bundle of synthetic fibers 6f claim 20 wherein 
the polypropylene has a melt flow rat^ of between 15 to 
25. 



35 



23. An absorbent article having a major a^cls, a minor 
axis and a length in excess of a width and ^said article 
comprises a top sheet, a back sheet and an aE\sorbent 
core; said absorbent core comprises at least oxie 
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\ absorbent layer; and with the improvement of said 
\ article comprising a bundle of synthetic fibers of 
\claim 1 between said top sheet and said back sheet. 

5 24\ A bundle of synthetic fibers for transporting 
aquetous fluids comprising at least two fibers in a 
bundle^/ least one of said two fibers having a non- 
round c^KToss— section and said bundle having 

(A) \ a specific volume greater than 4.0 cc/gm, 
10 (B) \ MPFq^PFsp greater than or equal to 3.0, 

(C) a I^PFg greater than or equal to 0.14 
cc/^den*hr) . 

25. The bundle of synthetic fibers of claim 24 having 
15 an average inter— f\ber capillary width of from 25 to 400 

microns. \ 

26. The bundle of synthetic fibers of claim 24 wherein 
the cross— section and theysurface composition of the 

20 fibers satisfy the inequ^lixy: (P7 cos(^a))/d > 0,03 
dynes/den , / /{ \ 

wherein P is the /pW-imeter of the cross— section 
of the fiber, y is the surf ace pension of the liquid, 
(tfa) is the advancing contact arwle of the liquid 

2 5 measured on a flat surface made frspm the same material 

as the fiber and having the same surface treatment and d 
is the denier of the fiber. \ 

27. The bundle of synthetic fibers ofXclaim 24 wherein 

3 0 said fibers have a lubricant coated therteon comprising 

90 weight percent water and 10 weight pervcent solids 
component, said solids component comprisirrg 10 weight 
percent solution of poly [polyethyleneglycolX (1400) 
terephthalate] , 44.1 weight percent polyethyPene glycol 
35 (400) monolaurate, 44.1 weight percent polyethyJ-ene 
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glycol (600) inonolaurate, and 1.8 weight percent 
I— cetyl, 4— ethyl morpholinium ethosulfate. 

28. \ The bundle of synthetic fibers of claim 24 wherein 
said\cross— section of said fiber defines a first arm 
havingXa length greater than 4 0 microns. 



10 



29. The bundle of synthetic fibers of claim 28 wherein 
said first \rm has a length greater than 100 microns. 

30. The bundle\of synthetic fibers of claim 2 4 wherein 
the Specific Volutoe is between 4.0 and 10.0. 



15 



31. The bundle of synthetic fibers of claim 3 0 wherein 
the Specific Volume iV b^tw'^en 4.0 and 7.2. 



32. The bundle of syn 
said ratio of said MP 



B' 



ic fibers of claim 24 wherein 
sp is greater than 5.0. 



20 33. The bundle of synthetrcXf ibers of claim 32 wherein 
said ratio of said MPFg/MPFspXis greater than 11.0, 



25 



34. The bundle of synthetic fitoers of claim 24 wherein 
said ratio of said MPFg divided \y said MPF^p is between 
3 and about 28 . 



35. The bundle of synthetic fibers \pf claim 24 wherein 
said MPFg is between 0.14 and 2.00 cc^(den*hr) . 

3 0 36. The bundle of synthetic fibers of\claim 3 5 wherein 
said MPFg is between 0.20 and 2.00 ccx(cTfen*hr) . 



35 



37. The bundle of synthetic fibers of claiqp 24 wherein 
said MPFg is greater than 0.20 cc/{den*hr) 



- 144 - 



38. The bundle of synthetic fibers of claim 24 wherein 
,the fibers have a denier between 15 and 2 50. 

3 9\ The bundle of synthetic fibers of claim 3 8 wherein 
the\fibers have a denier between 30 and 170. 



40. A ^undle of synthetic fibers for transporting 
aqueous Csluids comprising at least two fibers in a 
bundle, al\least one of said two fibers having a non— 
10 round cross-section and said bundle having 

(A) a m 

(B) a MPFo greater than or equal to 0.14 
cc/(den*hr) . 



15 



20 



25 



41. The bundle of\ synthetic fibers of claim 4 0 having 
an average inter— fi\er capillary width of from 25 to 400 
microns. 



letic fibers of claim 40 wherein 
s^urface composition of the 
Lty: (P7 cos(5a))/d > 0.03 

ieypei 
:ac^ 



42. The bundle of synl 
the cross— section and 
fibers satisfy the injfequaJ 
dynes/den, 

wherein P ik^J^nel petimeter of the cross— section 
of the fiber, y is the surface-tension of the liquid, 
(0a) is the advancing contact a^gle of the liquid 
measured on a flat surface made xrom the same material 
as the fiber and having the same Surface treatment and d 
is the denier of the fiber. 



30 43. The bundle of synthetic fibers o^ claim 40 wherein 
said fibers have a lubricant coated thereon comprising 
9 0 weight percent water and 10 weight pei^cent solids 
component, said solids component comprising 10 weight 
percent solution of poly [polyethyleneglycolX (1400) 

35 terephthalate] , 44.1 weight percent polyethylene glycol 
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(400) monolaurate, 44.1 weight percent polyethylene 
glycol (600) monolaurate, and 1.8 weight percent 
4— cetyl, 4— ethyl morpholinium ethosulfate. 

44\ The bundle of synthetic fibers of claim 4 0 wherein 
salds. cross— section of said fiber defines a first arm 
havingva length greater than 4 0 microns. 



10 



45. The xDundle of synthetic fibers of claim 44 wherein 
said first >arm has a length greater than 100 microns. 



46. The bundre of synthetic fibers of claim 40 wherein 
said ratio of sVid MPFg^PFgp is greater than 5.0, 

15 47. The bundle oK synthetic fibers of claim 46 wherein 
said ratio of said ii^PFgXMPFgp is greater than 11.0. 



20 



25 



48. The bundle of sy 
said ratio of said MPF 



^hetic fibers of claim 4 0 wherein 
gp is between 3 and about 28. 



49, 



The bundle of svnthe^ 



said MPFg is between/ 



0. li 



^ic fibers of claim 40 wherein 
ind 2.00 cc/(den*hr) . 



50. The bundle of synthetreX fibers of claim 49 wherein 
said MPFg is between 0.20 and>2.00 cc/(den*hr) . 



51. The bundle of synthetic fibters of claim 40 wherein 
said MPFg is greater than 0.2 0 cc\(den*hr) 

30 52. The bundle of synthetic fibers >sf claim 40 wherein 
the fibers have a denier between 15 and 250. 

53. The bundle of synthetic fibers of claom 52 wherein 
the fibers have a denier between 3 0 and 17 0. 



35 
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\ 54* A bundle of synthetic fibers for transporting 
\ aqueous fluids comprising at least two fibers in a 
Xbundle/ at least one of said two fibers having a non— 
round cross— section and said bundle having 
5 \ (A) a Specific Volume greater than 4*0 cc/gm, 

\(B) a VRg/VRgF greater than or equal to 1.3, and 
CC) a VRg greater than or equal to 4.0 centimeters, 

55. The bundle of synthetic fibers of claim 54 having 
10 an average iNnter— fiber capillary width of from 25 to 400 

microns . \ 

56. The bundle of synthetic fibers of claim 54 wherein 
the cross— section ^nd the surface composition of the 

15 fibers satisfy the Xriequality: (P7 cos(fla))/d > 0.03 

dynes/den, \ 

wherein P is peAimeter of the cross— section 

of the fiber, 7 is the ^rfacte tension of the liquid, 

(^a) is the advancing <&oir^act angle of the liquid 
20 measured on a flat surfac^l^ the same material 

as the fiber and having /the ^same surface treatment and d 

is the denier of thel^_^ben. \ 

57. The bundle of synthetic fibers of claim 54 wherein 
2 5 said fibers have a lubricant coated thereon comprising 

90 weight percent water and 10 weigVt percent solids 
component, said solids component comprising 10 weight 
percent solution of poly [polyethyleneglycol (14 00) 
terephthalate] , 44.1 weight percent polyethylene glycol 
30 (400) monolaurate, 44.1 weight percent polyethylene 

glycol (600) monolaurate, and 1.8 weight peircent 4— 
cetyl, 4— ethyl morpholinium ethosulfate. \ 
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58. The bundle of synthetic fibers of claim 54 wherein 
.said cross— section of said fiber defines a first arm 
having a length greater than 4 0 microns. 

59. \The bundle of synthetic fibers of claim 58 wherein 
said f\rst arm has a length greater than 100 microns. 



10 



60. The ^undle of synthetic fibers of claim 54 wherein 
said fiberj^ have a Single Fiber Bulk Factor of greater 
than 4.0. 



61. The bundre of synthetic fibers of claim 60 wherein 

the Specific Volume is between 4.0 and 10.0. 

15 62. The bundle ory synthetic fibers of claim 61 wherein 

the Specific Volume\is between 4.0 and 7.2. 



20 



63. The bundle of syi 
VRg/VRgp is greater 



:ic fibers of claim 54 wherein 
0. 



64. The bundle of /syxithe\ic fibers of claim 63 wherein 



VRg/VRgp is about 2 



25 



65. The bundle of synthetic Vibers of claim 54 wherein 
VRgX'VRgp is between 1.66 and l\ . 7 



66. The bundle of synthetic fibers of claim 54 wherein 

VRg is between 4.0 and 15 centim^ers. 

30 67. The bundle of synthetic fibers\pf claim 54 wherein 

the fibers have a denier between 15 and 250, 



35 



68. The bundle of synthetic fibers of OJ.aim 67 wherein 
the fibers have a denier between 3 0 and iVo. 
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69, A bundle of synthetic fibers for transporting 
aqueous fluids comprising at least two fibers in a 
Dundle, at least one of said two fibers having a non- 
round cross— section and a VRgp less than or equal to 4 . 0 

5 centimeters and said bundle having a Specific Volume 
greater than 4 . 0 cc/gm and a VRg/VRgp greater than or 
equal \o 1.3 

70. The bundle of synthetic fibers of claim 69 having 
10 an average \nter— fiber capillary width of from 25 to 400 

microns . 



71. The bundle ^s>f synthetic fibers of claim 69 wherein 
the cross— section>and the surface composition of the 



15 fibers satisfy the \nequal 
dynes/den , 

wherein P is 
of the fiber, 7 is th 
(tfa) is the advancincjf con 

2 0 measured on a flat siirfc 
as the fiber and havi 
is the denier of the fib 



(P7 cos(^a))/d > 0.03 

e peirimeter of the cross— section 
ace tension of the liquid, 
ct angle of the liquid 

de from the same material 
he sXme surface treatment and d 



72. The bundle of synthetic fibers; of claim 69 wherein 
25 said fibers have a lubricant coated ^thereon comprising 
90 weight percent water and 10 weightXpercent solids 
component, said solids component comprising 10 weight 
percent solution of poly [polyethyleneglydol (1400) 
terephthalate] , 44.1 weight percent polyetlwlene glycol 
30 (400) monolaurate, 44.1 weight percent polyethylene 
glycol (600) monolaurate, and 1.8 weight perc\nt 
4— cetyl, 4— ethyl morpholinium ethosulfate. 



- 149 - 



73. The bundle of synthetic fibers of claim 69 wherein 
said cross— section of said fiber defines a first arm 
having a length greater than 4 0 microns. 

\A . The bundle of synthetic fibers of claim 73 wherein 
said first arm has a length greater than 100 microns. 



10 



75. >The bundle of synthetic fibers of claim 69 wherein 
said f\bers have a Single Fiber Bulk Factor of greater 
than 4 . 1 



76. The bxindle of synthetic fibers of claim 75 wherein 

the Specif id: Volume is between 4.0 and 10.0. 

15 77. The bundi^e of synthetic fibers of claim 76 wherein 

the Specific Volume is between 4.0 and 7.2. 

78. The bundle ok synthetic fibers of claim 69 wherein 
VRg/VRgp is greaterX tj; 



20 



2.0, 



79. The bundle o/ sylylhetic fibers of claim 78 herein 
VRg/VRgp is aboul 



25 



80. . The bundleV.j>f syhl^ie$dc fibers of claim 69 wherein 
VRg/VRgp is between 1.66 an^ll.7. 



81. The bundle of synthetic fibers of claim 69 wherein 
the fibers have a denier betweeW 15 and 2 50. 



30 82. The bundle of synthetic fiberte of claim 74 wherein 
the fibers have a denier between 3o\and 17 0. 



35 



83. A bundle of synthetic fibers for ri;ansporting 
aqueous fluids comprising at least two frJs^rs in a 
bundle, at least one of said two fibers havixig 
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a non— round cross— section ; 

a Single Fiber Bulk Factor greater than 4.0; 
(i) a Specific Capillary Volume less than 2.0 
cc/gm or a Specific Capillary Surface Area 
less than 2 0 00 cc/gm, and (ii) more than 7 0% 
of intra— fiber channels having a capillary 
channel width greater than 300 microns; and 
an adhesion tension of distilled water on the 
surface greater than 2 5 dynes/cm. 
10 \ 

84. The bimdle of synthetic fibers of claim 83 wherein 
the cross— section and the surface composition of the 
fibers satisfyVthe inequality: (P7 cos(da))/d > 0.03 
dynes/den, \ 

15 wherein V is the perimeter of the cross— section 

of the fiber, 7 isVthe surface tension of the liquid, 
(03.) is the advancing cohtiact angle of the liquid 
measured on a flat suVfacs made from the same material 
as the fiber and havingymie same surface treatment and d 

2 0 is the denier of the/f/bis^. 

85. The bundle of /s^thetici fibers of claim 84 wherein 
the P7 cos(da))/d is be*;ween Nd . 03 and 0.10 dynes/den. 

25 86. The bundle of synthetic fibfers of claim 85 wherein 
the P7 cos(fla))/d is between 0.04\and 0.073 dynes/den. 

87. The bundle of synthetic fibers of claim 83 wherein 
said fibers have a lubricant coated theoreon comprising 
30 90 weight percent water and 10 weight peljecent solids 
component, said solids component comprising 10 weight 
percent solution of poly [polyethyleneglycol\(1400) 
terephthalate] , 44.1 weight percent polyethylene glycol 
(400) monolaurate, 44.1 weight percent polyethylene 
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glycol (600) monolaurate , and 1.8 weight percent 4— 
\cetyl, 4— ethyl morpholinium ethosulfate. 

88\ The bundle of synthetic fibers of claim 83 having 
ah ^erage inter— fiber capillary width of from 25 to 400 
microi 



10 



89. The\bundle of synthetic fibers of claim 83 wherein 
said crossVsection of said fiber defines a first arm 
having a length greater than 4 0 microns. 



90. The bundleNof synthetic fibers of claim 89 wherein 
said first arm hafe a length greater than 100 microns. 

15 91. The bundle of synthetic fibers of claim 83 wherein 
the Single Fiber BulK\FaQCor\ is between 4.0 and 10.0. 



20 



25 



92. The bundle of syn; 
the Specific Capillar^ 



fibers of claim 83 wherein 
VoMujhe is between 0 . 0 and 1.5 cc , 



93. The bundle of sA^ntHetidv fibers of claim 92 wherein 
the Specific Capillary VolumeXis between 0.0 and 1.0 cc. 

94. The bundle of synthetic fibters of claim 84 wherein 
the Specific Capillary Surface Are^ is less than 1500 
cm^/gm . 



30 



95. The bundle of synthetic fibers ofNclaim 83 wherein 
the fibers have a denier between 15 andN250. 

96. The bundle of synthetic fibers of claxxp 95 wherein 
the fibers have a denier between 3 0 and 17 0. 
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97. A bundle of synthetic fibers for transporting non- 
polar fluids comprising at least two fibers in a bundle, 
at least one of said two fiber having 

(A) a non— round cross— sect ion; 

(B) a Single Fiber Bulk Factor greater than 4.0; 

(C) (i) a Specific Capillary Volume less than 2.0 
cc/gm or a Specific Capillary Surface Area 
less than 2 000 cc/gm, and 

(ii) more than 70% of intra— fiber capillaries 
having a channel width greater than 3 00 
sitiicrons; and 

(D) aNiydrophobic surface composition. 



98. The bundles of synthetic fibers of claim 97 having 
15 an average interyfiber capillary width of from 25 to 400 
microns. 



20 



25 



99. The bundle of 
the cross— section ^nd 
fibers satisfy th^e inje 
dynes/den, 

wherei 
of the fiber, y is th' 
(^a) is the advancing 



nthefcic fibers of claim 97 wherein 
Sthe surface composition of the 
ality: (P7 cos(fla))/d > 0.03 



the 



perimeter of the cross— section 
surface tension of the liquid, 
itactv angle of the liquid 
measured on a flat surface made, from the same material 
as the fiber and having the same\ surface treatment and d 
is the denier of the fiber. 



100. The bundle of synthetic fibers claim 97 wherein 
30 said cross— section of said fiber defiires a first arm 
having a length greater than 40 micronsS 



35 



101. The bundle of synthetic fibers of cla\m 100 wherein 
said first arm has a length greater than lOONjnicrons . 
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102. The bundle of synthetic fibers of claim 97 wherein 
>aid Single Fiber Bulk Factor is between 4.0 and 10.0. 

103v The bundle of synthetic fibers of claim 97 wherein 
said\Specif ic Capillary Volume is between 0.0 and 1.5 
cc . 



10 



104. The haindle of synthetic fibers of claim 103 wherein 
said Specific Capillary Volume is between 0.0 and 1.0 
cc . 



15 



105. The bundleXof synthetic fibers of claim 97 wherein 
said Specific Capillary Surface Area is less than 1500 
cc/gm. 

106. The bundle of s^thetic fibers of claim 97 wherein 
said fibers each have cj^ijer between 15 and 250. 



20 



107. The bundle of syn) 
said fibers each havej 



h^ijc fibers of claim 106 wherein 
Ler between 30 and 170. 



108. A bundle of synt^ti^it filDers for transporting 
aqueous fluids comprising ^t I^ast two fibers in a 
bundle, wherein 
2 5 (1) at least one of said two f:ubers has 

(A) a non— round cross— section defined by a first 
arm having a length greater t,han 4 0 microns and a 
second arm having a length greater than 4 0 microns 
and 

30 (B) a Single Fiber Bulk Factor greater than 4.0, 

and 

(2) said bundle has 

(A) a Specific Volume greater than 4\o cc/gm, 

(B) a MPFg/TyEPFgp greater than or equal\to 3.0, 
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\ (C) a MPFg greater than or equal to 0,14 

\ cc/(den*hr) . 

r09 . The bundle of synthetic fibers of claim 108 wherein 
5 th^ cross— section and the surface composition of the 
fib^s satisfy the inequality: (P7 cos{da))/d > 0.03 
dyness^den, 

\ wherein P is the perimeter of the cross— section 
of the fiber, 7 is the surface tension of the liquid, 
10 (Oa.) is the advancing contact angle of the liquid 

measured ori a flat surface made from the same material 
as the fibeAand having the same surface treatment and d 
is the denier\of the fiber. 

15 110. The bundle Vf synthetic fibers of claim 108 wherein 
said fibers have ^wiubricant coated thereon comprising 
90 weight percent water and 10 weight percent solids 
component, said solid^ co/mponent comprising 10 weight 
percent solution of posly [poiyethyleneglycol (1400) 

20 terephthalate] , 44.1 weijght percent polyethylene glycol 
(400) monolaurate, 44 .A ^^if^ight percent polyethylene 
glycol (600) monolaur4)2^e/ A^nd 1.8 weight percent 4— 
cetyl, 4— ethyl morpholinimA ethosulf ate. 

25 111. The bundle of synthetic kibers of claim 108 wherein 
said cross— section of said fib^ further defines a third 
arm having a length greater than\4 0 microns. 

112, The bundle of synthetic fibers^of claim 111 wherein 
3 0 said first arm, said second arm and sai<3 third arm all 

radiate from a common axis. \ 

113, The bundle of synthetic fibers of cla\m 112 wherein 
said first arm and said second arm defrne a first 

35 angle having a vertex at said common axis, \ 
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said second arm and said third arm define a second 
angle having a vertex at said common axis, 

said third arm and said first arm define a third 
angle having a vertex a't said common axis, and 

said first angle, said second angle, and said third 
igle are all substantially 120°. 

114\ The bundle of synt:hetic fibers of claim 113 wherein 
said\ first arm has a first distal tip, said second arm 
10 has a\second distal tip, said third arm has a third 

distal Vip, and the distal tips of adjacent ones of the 
first, second, and thiard arms are separated by between 
about 3 3o\and about 390 microns. 



15 115. The bundJ.e of synthetic fibers of claim 112 wherein 
said first arm and said second arm define a first 

angle having a Vertex at said common axis, 

said second Narm and said third arm define a second 

angle having a vertex at said common axis, 
20 said third armVind ^^aid] first arm define a third 

angle having a vertexs^att saia common axis, and 
said first angle/Vnd ^aid second angle are 

substantially 90° and sai4 third angle is substantially 

180° . 

25 

116. The bundle of synthetiis fibers of claim 115 wherein 
said f irst arm has a f irst~ distal tip, said second arm 
has a second distal tip, saidVhird arm has a third 
distal tip, and the distal tipsXof said first arm and 
3 0 said second arm are separated by greater than 2 00 
microns . 



35 



117. The bundle of syritJietic fibers o^claim 111 wherein 
said cross— section of said fiber furthest defines a 
fourth arm having a length greater than 4sp microns. 
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118. The bundle of synthetic fibers of claim 117 wherein 
said first arm, said second arm, said third arm and said 
fourth arm all radiate from a common axis. 



10 



.19. The bundle of synthetic fibers of claim 118 wherein 

lid first arm has a first distal tip, said second arm 
haV a second distal tip, said third arm has a third 
dismal tip, said fourth arm has a fourth distal tip and 
said\first distal tip is separated from said second 
distaX tip by at least about 125 microns. 



15 



120. The\ bundle of synthetic fibers of claim 119 wherein 
said secoKd arm is adjacent said third arm, and said 
second dis"6^1 tip of said second arm is separate from 
said third distal tip of said third arm by at least 
about 33 3 micr\pns. 



20 



25 



121. The bundle o^ syn^he 
said cross— section 
semi— circular shape 
region including a 
region including 
distal tip is sep 
greater than 2 00 micron 



>f/ sai 



/fir J 



ic fibers of claim 1 wherein 
fiber defines a substantially 
a center region, a first end 
distal tip, and a second end 
distal tip; and said first 
m said second distal tip by 



122. The bundle of synthetic fibers of claim 121 wherein 
said first distal tip is separafted from said second 
distal tip by greater than 4 00 microns, 



30 123. The bundle of synthetic fibers dvf claim 1 wherein 
said cross— section of said fiber define^s 

(a) a first arm extending from a fSLrst proximal 
end to a first distal tip and having a length greater 
than 4 0 microns. 
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10 



15 



(b) a second arm extending from a second proximal 
eVid to a second distal tip and having a length greater 
tn^n 4 0 microns, 

(c) a third arm extending from a third proximal 
endVto a third distal tip and having a length greater 
than\4 0 microns, 

I) a fourth arm extending from a fourth proximal 
end to ^ fourth distal tip and having a length greater 
than 4 0 inicrons, 

(e) Na base extending from a first base end to a 
second base\end and having a length greater than 2 00 
microns , 

wherein s'kid first proximal end and said second 
proximal end jo\n said first base end and said third 
proximal end and\said fourth proximal end join said 
second base end, thereby forming a general "I" shape. 



20 



124. The bundle of s^ntbfetifc fibers of claim 123 wherein 
said first distal tip \ls separated from said third 
distal tip and said f/6uVth /distal tip by at least 200 
microns . 



12 5. A process of mateLngf a iDundle of synthetic fibers, 
the process comprising tne sVeps of 

2 5 (A) extruding molten polwtier from a shaped aperture 

of a spinnerette to form an extruded synthetic 
fiber, the aperture having \ non— round cross- 
section and 

(B) quenching and lubricating Nthe extruded 

3 0 synthetic fiber, the synthetic having a non- 

round cross— section and a Single NFiber Bulk Factor 
greater than 4.0 and the bundle haVing a Specific 
Volume greater than 4 . 0 cc/gm, a MPF^/MPFgp greater 
than or equal to 3.0, and a MPFg greafi^r than or 
35 equal to 0.14 cc/{den*hr) . 
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12 6, The process of claim 12 5 further comprising heating 
the polymer to a temperature between about 270° and 
^about 3 00° centigrade during the step of extrusion and 
lerein the polymer is polyethylene terephthalate . 

127\ The process of claim 125 wherein the step of 
extruding is from the aperture having a width of less 
than 0>12 millimeters, 

10 128. The p^cess of claim 127 wherein the step of 

extruding is\from the aperture having a width of the 
less than 0.0^ millimeters, 

129. The process V^f claim 127 wherein the step of 
15 extruding is fromVhe aperture having a length of an arm 
of the aperture gre)ater than 50 times the width. 
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130. The process of claim 129 wherein the step of 
extruding is from the ar)er;ture having a length of the 
arm greater than 100 tii^s tae width, 



131. The process of 
extruding is from th^ 
arms . 



.29 



wherein the step of 
having at least three 
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132. A spinnerette for extrudiri^ a shaped fiber, said 
spinnerette having surf aces^de^iWng at least one shaped 
aperture, said shaped aperture haVlng: 

(1) a first arm having a first^ width and a first 
length, 

(2) a second arm having a seconcJs^ width and a second 
length, and 

(3) a third arm having a third wid\h and a third 
length, 

wherein 
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\ (4) said first arm, said second arm, and said third 

\ (5) said first width is less than 0.12 millimeters 

Nand 

5 \ (6) said first length is greater than about forty 

133. The spinnerette of claim 132 wherein said first 
lengthXis greater than about sixty times said first 

10 width. \ 

134. The sVinnerette of claim 132 wherein said second 
length is greater than about seventy times said first 
width. \ 

15 \. 

135. The spinnerette of claim 132 wherein said first 
length is greater^ than] about seventy times said first 
width and said secO^id /length is greater than about 
fifteen times seix6/\xj^t. width. 

20 /A 

13 6. The spinne/ett^ osf claim 13 5 wherein said third 
length is greater /tthan \bout seventy times said first 
width. (^^/ \_^\ 

25 137. The spinnerette of claim 132 wherein 

(1) said first length is^^ greater than about seventy 
times said first width, \ 

(2) said second length is grreater than about 
seventy times said first width, \ 

3 0 (3) said third length is greater than about 

seventy times said first width, \ 

(4) said first length, said second length, and said 
third length are all equal. \ 
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\ 138. The spinnerette of claim 137 wherein said first 
\ length, said second length, and said third length are 
Symmetric about said common axis, 

5 13 5^. The spinnerette of claim 13 2 wherein 

\ (1) said first length is greater than about seventy 
timeSi said first width, 

Cv?) said second length is greater than about 
seventyv times said first width, 
10 (3)\ said third length is greater than about 

seventy t\mes said first width, 

(4) said first arm and said second arm define an 
angle of le&s than 180°, and said third arm is in the 
angle definedVby the first arm and the second arm. 

15 \ 

140. The spinnerette of claim 132 wherein said shaped 
aperture further fias a fourth arm and said fourth arm 
has a fourth lengtti and a/'^urth width, said fourth 
length being greatervth^ about ten times said fourth 

2 0 width. - y / 

141. The spinnerettef of V^aim 132 wherein said first 
width, said second AjxcI^ ,\eind said third width are 
equal. ^— ^ { \ 

25 V \ 

142. A spinnerette for extrud\ng a shaped fiber, said 
spinnerette having surfaces dervining at least one shaped 
aperture, said shaped aperture having a substantially 
semicircular portion having a rad\us and a width wherein 

30 said width is less than 0.12 millimeters and said radius 
is more than about fifty times said yidth. 

143. The spinnerette of claim 142 wherNsin said radius is 
more than 100 times said width. \ 

35 \ 
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144. The §pijiner;6t:te of claim 142 wherein said shaped 
aperture inclu^fes. protrusions from said semicircular 
portion havingf a/ p^bifeaision length of no more than about 
five times said width. 



145. A liquid acquisit/on/distribution structure 
comprising: 

(1) a top laye^ that is permeable to a liquid, 

(2) a distribution layer comprising a capillary 

10 system providing/capillary forces on the liquid when the 
liquid is in contact with said distribution layer 
tending to transport the liquid parallel to said top 
layer, and 

(3) a yresistance layer having a resistance layer 
15 top surface and a resistance layer bottom surface, said 

resistance layer provides resistance to transmission of 
the liqi:w.d from said resistance layer top surface to 
said resistance layer bottom surface. 



20 146. An absorbent product comprising the liquid 

acquisition/distribution structure of claim 145 and 
further comprising an absorbent core beneath said 
resistance layer. 
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147. An absorbent product comprising the liquid 
acquisition/distribution structure of claim 145 and 
further comprising an absorbent core partially 
surrounded by said distribution layer and said 
resistance layer. 

148. The structure of claim 145 wherein said top layer 
comprises a per?or^a^ed_^ili^ a calendar bonded sheet, or 

^a'-'spurr^onded sheet , 



35 



149. The structure of claim 145 wherein 
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(1) said top layer has a top layer upper surface 
and a top layer lower surface, said top layer lower 
surface opposing said distribution layer, 

(2) said top layer upper surface has a first 
contact angle with said liquid, 

(3) said top layer lower surface has a second 
contact angle with said liquid, and 

(4) said second contact angle is less than said 
first contact angle. 



150. The structure aj 
capillary system co 
so that in a region 
layer . 




g to claim 145 wherein said 
of fibers arranged 
are parallel to said top 



151. ThQ/ structure according to claim 145 wherein said 
capillaftry system comprises a bundle of spontaneously 
transporting fibers arranged so that in a region their 
axes/ are essentially parallel to said top layer. 



152. The structure accordvng t/^cXAi-m— 1. 4 B whe-rej n ^g;j:»^t-t1-^ 

pillary sysJ;ein---Coinprises a bundle of fibers of claim 1 
arrange.d-^'^o that in a region their axes are essentially 
para^Ilel to the top layer. 



153. The structure according to claim 145 wherein the 
MPF 

than 0.005 cc/den*hr. 



B of the fibers in the distribution layer is greater 



154. The structure according to claim 145 wherein Sc 

apillary system compri ses a bun dle f iloe^e— Tjf"claim 1 
arranged^Q^t^tat'Tn'^a'^^^^ their axes are essentially 
parrarrTel to said top layer. 



155. The structure according to claim 145 wherein said 
resistance layer includes regions of relatively high 
liquid resistivity and a plurality of spatially distinct 
regions of relatively low liquid resistivity. 

5 

156. The st^cture according to claim 154 wherein said 
regions or relatively low liquid resistivity are sized 
shaped /and arranged to distribute liquid substantially 
uniformly to an absorbent core beneath said resistance 

10 lay«r. 

157. The structure of claim 145 wherein said capillary 
system is designed with capillaries fanning out from a 
region. 

15 

158. The structure of claim 145 wherein said capillary 
system is designed with capillaries providing a two- 
dimensional flow pattern. 

20 159. The structure of claim 145 wherein said structure 
has a major axis and said capillary system comprises a 
bundle of fibers aligned with said major axis in a band 
having a width of no more than one inchi 

25 160. The structure of claim 145 wherein said 

distribution layer weighs between one and ten grams and 
comprises fibers having lengths between ten and seventy 
centimeters . 

30 161. The structure of claim 145 wherein said 

distribution layer weighs between one half and four 
grams and comprises fibers having lengths between. ten 
and forty centimeters. 



162. The structure of claim 145 wherein said 
distribution layer weighs between one quarter and two 
grains and comprises fibers having lengths between seven 
and twenty— five centimeters. 

163. The structure of claim 145 wherein said 
distribution layer comprises fibers of a first length 
and fibers of a second length that is different from 
said first length. 

164. A liquid acquisition/distribution structure 
comprising: / 

(1) a top layer that is permeable^ to a liquid and 
having a region intended for insult /by a liquid; 

(2) a resistance layer having/a resistance layer 
top surface and a resistance lay;^ bottom surface, said 
resistance layer provides resi^ance to transmission of 
said liquid from said resistance layer top surface to 
said resistance layer bottoin surface; and 

(3) a distribution layer between the top layer and 
said resistance layer comprising a capillary system 
providing capillary forcfes on the liquid when the liquid 
is in contact with saica distribution layer, said 
capillary forces tencling to transport the liquid 
substantially parallel to said top surface; 

(4) wherein saad resistance layer comprises 

(a) a fi/rst region directly beneath said 
region intended for insult by said liquid. 



(b) a /second region that is separated 
from said /first region. 




(c) A third region that separates said 
first region from said second region, and 



(d/ said first and second regions have a 
lower resistance to transmission of said 
liqui<y from said resistance layer top surface 
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to said /Resistance layer bottom surface than 
said tnird region. 

165. The structure of claim 164 wherein said first 
region is smaller than said second region. 

166. The structure of claim 164 wherein said first 
region is about 0.5 centimeters in diameter. 



10 
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167. A synthetic fiber, said synthetic fiber having 

(1) an axis, 

(2) a cross— section perpendicular to said axis, 
sa\{i cross— section having a cross— sectional shape, 

(3) said cross— sectional shape defines a first arm, 
said fsirst arm has a first arm length greater than 4 0 
microns\ said first arm has a first arm width at the 
midpoint o^ the first arm, and a first ratio of the 
first arm le^th to the first arm width is greater than 
10, 

s— sectirpnal shape defines a second 
a second arm length greater 
second arm has a second arm width 
econd arm, and a second ratio 
o the second arm width is 



(4) said cr 
arm, said second a 
than 4 0 microns, sai 
at the midpoint of 
of the second arm 



greater than 10, _ 

(5) said cross— sectionaivshape defines a third arm, 
said third arm has a length greyer than 4 0 microns, 
said third arm has a third arm wiH^h at the midpoint of 
said third arm, and 

(6) said first arm, said secondXarm, and said 
third arm all radiate from a common poii 
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168. The synthetic fiber of claim 167 wherean 

(7) said first arm and said second arm\define a 
first angle having a vertex at said common poiht, 



I 
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(8) said second arm and said third arm define a 
second angle having a vertex at said common point, and 

(9) said third arm and said first arm define a 
^ird angle having a vertex at said common point, and 

(10) said first angle, said second angle, and said 
thiri^ angle are all substantially 120®, said first ratio 
and sasid second ratio are each greater than about 20, 
and a tisiird ratio of said third arm length to said third 
arm widthy is greater than about 20. 

169. The synthetic fiber of claim 168 wherein said first 
arm has a first distal tip, said second arm has a second 
distal tip, sa\d third arm has a third distal tip, and 
the distal tips\pf adjacent ones of the first, second, 
and third arms ar^ separated by between about 330 and 
about 3 9 0 microns , 
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170. The fiber of cl 

(7) said first 
first angle having 

(8) said sec 
second angle havi 

(9) said third 



?rtex 



af ve] 



irm 



67 wherein 

and said second arm define a 
at said common point, 
and said third arm define a 
tex at said common point, and 



id said first arm define a 
third angle having a ver^exs. at said common point, and 

(10) said first angle alid said second angle are 
less than 120®, and said third angle is greater than 
120° . 
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171. The synthetic fiber of clair^l7 0 wherein 

(11) said first angle and saijd second angle are 
substantially 90®, 

(12) said third angle is substai^tially 180°, and 

(13) said first ratio and said se)sjond ratio are 
greater than about 25. 
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\ 172. The synthetic fiber of claim 171 wherein each of 

\ said first arm, said second arm, and said third arm has 
\ a distal tip, and the distal tips of said first arm and 
\ said second arm are separated by are greater than 200 
5 Vicrons. 

17 3\ The synthetic fiber of claim 167 wherein 

\f7) said cross— sectional shape defines a fourth arm 
and sa\d fourth arm has a fourth arm length greater than 
10 4 0 micrians and a fourth arm width at the midpoint of 
said foui^th arm, and 

(8) said first arm, said second arm, said third 
arm, and said fourth arm all radiate away from said 
common point\and said first ratio and said second ratio 
15 are each greaf^er than about 20. 

174. The synthetic fiber of claim 173 wherein said first 
arm has a first djLstal tip, said second arm has a second 
distal tip, said third arm has a third distal tip, said 
20 fourth arm has a fourth djistal tip, said first arm is 
adjacent said second/snrmy and said first distal tip is 
separated from said/ seoab/nd distal tip by at least about 
125 microns. / / /(\ 

25 175. The synthetic fib^r ok claim 174 wherein said 

second arm is adjacent said >third arm, and said distal 
tip of said second arm is sep&rated from said distal tip 
of said third arm by at least kbout 33 3 microns. 

30 176. The synthetic fiber of claiin\167 wherein said first 
arm width is between 5 and 2 0 micrctns. 

177. The synthetic fiber of claim 167\wherein said first 
arm length and said second arm length ^e each between 
35 200 and 800 microns. \ 
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178. The synthetic fiber of claim 177 wherein said third 
arm length is greater than 100 microns. 



17 9v. The synthetic fiber of claim 167 wherein said 
5 syntrvetic fiber has a surface having an adhesion tension 
with wkter of between 20 and 60 dynes per centimeter. 

180. The bundle of synthetic fibers of claim 167 wherein 
said fibersXhave a lubricant coated thereon comprising 

10 90 weight percent water and 10 weight percent solids 
component, said solids component comprising 10 weight 
percent solutioV of poly [polyethyleneglycol (1400) 
terephthalate] , ^.1 weight percent polyethylene glycol 
(400) monolaurateA 44 . 1 weight percent polyethylene 

15 glycol (600) monolaujrate , and 1.8 weight percent 4— 
cetyl, 4— ethyl morphosLinium ethosulfate. 

181. A synthetic fiber h^yirigN 
(1) an axis, /\ 1 

20 (2) a cross— sectioiV^peVpendicular to said axis, 

said cross— section havioig a^raross— sectional shape, 

(3) said cross— seo±.ipnal ^hape defines a 
substantially semi— circular \shaF>e, said shape having a 
center region, a first end region, including a first 

25 distal tip, and a second end region including a second 

distal tip, a cross— section length ^rom the first distal 
tip along the cross— section to the setcond distal tip, 
and a cross— section width of said cros^— section at the 
center of said shape cross— section, \ 

30 (4) said first distal tip is separated from said 

second distal tip by greater than 40 micrbns, and 

(5) a ratio of the cross— section leng\h to the 
cross— section width is greater than 20. \ 



# 
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^182. The synthetic fiber of claim 181 wherein said first 

^stal tip is separated from said second distal tip by 
greater than 4 00 microns, 

183. Tri^ synthetic fiber of claim 181 wherein said 
cross— section width is between 2 0 and 4 0 microns, 



184. The synl 
is between 3 0 



letic fiber of claim 181 wherein said ratio 
60, 



185. The syntheticN^iber of claim 181 wherein said 
synthetic fiber has aji ^dne^ion tension with water of 
between 2 0 and 60 dynek pei^ centimeter. 



15 186. The bundle of ysyntrLetXc fibers of claim 181 wherein 
said fibers have a( li^rican'cSsCoated thereon comprising 
90 weight percent water\an^ loXweight percent solids 
component, said solids componentXcomprising 10 weight 
percent solution of poly [polyethyleneglycol (1400) 

20 terephthalate] , 44.1 weight percent polyethylene glycol 
(400) monolaurate, 44.1 weight percent polyethylene 
glycol (600) monolaurate, and 1.8 weight percent 
4— cetyl, 4— ethyl morpholinium ethosulfate. 



